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AB The current status of the technol . of magnetic recording 

as used in disk drives is reviewed. The emphasis is on the magnetic 
materials used in the application and on some of the tech. problems that 
may limit the increase in areal d. The new technol. of magnetic random 
access memory (MRAM) , which has evolved from the magnetic 
recording application, is also reviewed. A wide range of magnetic 
materials is essential for the advance of magnetic 
recording and the MRAM technol. For the magnetic - 

recording application the requirements are for high-magnetization, 
soft magnetic materials for write heads, new 

antif erromagnetic alloys with high blocking temps., large coupling to 
ferromagnetic films and low susceptibility to corrosion for pinning films 
in giant magnetoresistive sensors, and for the MRAM application, the 
requirement is for new ferromagnetic alloys with large values of tunneling 
polarization ratio. A significant limitation to magnetic 
recording is found to be the inconsistent demands on media 
thickness: small media thicknesses are required for large values of 
signal-to-noise ratio, while large values of thickness are required to 
reduce the impact of the superparamagnetic effect, which results 
in the potential for data loss over time. Both of these requirements are 
discussed. Multilayer ferromagnetic films for recording surfaces are 
shown to allow both large signal-to-noise ratio and adequate resistance to 
data loss. 
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AB A high-d. and low-noise magnetic recording medium 

comprises a non-magnetic substrate having an underlayer film of 
a superparamagnetic film, and a perpendicular magnetic layer on 
the underlayer film. A perpendicular magnetic 



recording/ reprodn. app. having the above medium is also described. 
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AB A review. Perpendicular recording has long been advocated as a means of 
achieving the highest areal densities. In particular, in the context of 
the 'superparamagnetic limit 1 , perpendicular recording with a 
soft underlayer promises several key advantages. These 

advantages include a higher coercivity, thicker media that should permit 
smaller diam. grains and higher signal-to-noise ratio. Also, the sharper 
edge-writing will facilitate recording at very high track densities (lower 
bit aspect ratio). Recent demonstrations of the technol . showed densities 
comparable with the highest densities reported for longitudinal recording. 
This paper further examines the promise that perpendicular recording will 
deliver an increase in areal d. two to eight times higher than that 
achievable with longitudinal recording. There are a no. of outstanding 
issues but the key challenge is to create a low-noise medium with a 
coercivity that is high and is much larger than the remanent 
magnetization. 
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